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Background 


ОК ABOUT 15 years the MiC-25 family, in its 
various versions, has been manufactured in 
larger numbers than any contemporary com. 


እኩ helicopter 


at aircraft (if one excludes the 


whose 
On this c 


important warplanes of today’s world, and itis also а 


шірік over the same period nears 10,000) 


ant alone it must rate as one of the m 


design of uncommon technical interest. То make it 


harder, however aircraft but 


it is not one type 
several, though all share the same basic airframe 
Some 


interceptors, able to kill other aircraft at a dis 


are dedicated night and adverse-weather 


but with limited close air combat capability and even 
м flying attack missions. Most of 


the rest are dedicated. ground-attack. aircraft, ex 


«- 


tremely formidable under many conditions but 


ing some of the avionic items needed for penctrati 
at the lowest level and accurate delivery of weapons 
ly the most limited. 


їп bad weather, and with 


sir-combat capability. ‘The remainder are dual. 


This is an impressive ከዛ, and the fact that there 


are three distinct versions cannot be taken as critic 
ism, or suggesting lack of versatility in the basi 
aircraft. There are the same three versions of Torna 


do, and had the customers asked for it both the 
Tornado and the МіС-2 


as an all-can-do multirole aircraft able пе 


pull have been delivere 
fighter 
в. The difference would 


be that it would not have been so good at any of them 


is todays tailor-made aircraft. Continuing with 


ons, itis perhaps surprising that, by 
MiG-28 had 


1986 38 least, no versions of 
appeared dedicated to either гесоппайва 
tronic warfare. lı so happens that a further batch of 


Tornadoes does indude an ECR (electronic combat 


ME ven known NATO м logger 
be West than апу ther vara 
የአመ wae ken in France in 107. 


and reconnaissance) version, but this is neither а 
г isance” platform nor an ECM jun: 
mer 5 would be an ошм 


mal "reconn 
The MiG: 
her role 
To understand the MiG-25 f 
first to have a broad. 
industry 


ding aircraft 


mily й is necessary 
lea of how the Soviet aircraft 
ized. There are no “manufacturers” 
erstood in the West. Requ 
time by the 
on). РУО (air 
ዘ. 


\ аге issued from ti 
VVS (air force), AV-ME (n. 
defence organization) ог СУР (civil air flee 
requirement cu an exist 


al avia 


ord 


OKB ( 
a design to meet 
awards will be made ሀ 
two OKBs, because hea petition | 
very highly. If possible the new design will se 
existing engines, radar and other equipn 
new designs. ከዛ these too will be pla 

1 with the КІН specializing in such неп 


Research institutes 


The 
proposals not only 
with the customer but also wi sihe scientife/ 
technical research institutes, of which the most ዘኩ 
portant is ТААС, the centr 
Iydroslynamies institute. ТААСИ is extremely large 
and powerful, and its aerodynamicists like to be 
several years head of the design teams at the ОКВ», 
In the case of supersonic fi 
TsAGI can almost dictate i 


The design teams do not work by themselves 
ren езип аме бө discuss thei 


adopted. Thus. during the Korean Wa 
(1950-55) TsAGI came 
leading-edge sweep 

nc a del 


period 


» with two w 


for future Ma 


a slender swept 
il vail 


wing, in both cases ዘ 
Both tbe MiG (Mike 
ዐአዜ 
smaller of the deltas көй 


an/Guryevich) 


ototypes of both can 


igurati 
ክክክ 


4 swept 
Sud and 


respectively 
Within the OKBs each new design and pr 
ТЕЗ 


type 
I is only when the decision 


ዘ 1-40. Once accepted, the 
new type is assigned 10 one of the dozens of gant 
GAL ( ху) complexes which today 
өтек the м of the Soviet. Union 
(before 1941 every GAZ was in Russia, and үшінен 


wviation f 


ole vast extent 


able ло the German invasion). Most GAZ tend ко 
specialize: two of them have built МІС combat air 
raft ከዛ 40 years, but always know that their next 


туре might be designed by a different ОКВ, ОЇ 
ниж the ОКВ always build their own prototypes 
and de m 


design team in one country may well come up with 
wwers very much like a design team in another 
өре. precursor he Hogger. 

tnd very convincing ar 

Tis. 


ከ49 በሆ cogit Hom መ vM Uie ad бе inge 


e hic fond x fra pr 
Anand Т" 


Despite 
ШҮ 
(or rai igement) have become 
almost mesmerized by the new combat aircraft p 
Фе! in the USA, bui 
USAF ^ 
in በፍ first gene 
aircraft designed 
launched. the described in book 
'ariable-sweep wings had been studied by the Ge 
ns in World War 2, the Messerschmitt P1001 
ig the basis of the American Вей Х-5 flown in 

ከ 
ible-geometry) air 


nd especially пн for በፍ 


Nowhere 8 this influence ዘ чи than 


on 01 swing-wing (variable-swecep) 


а the Soviet Union, one of which 


aircraft this 


51. lt is thus hardly а new idea, but the є 
й building а VG (v 
craft were flawed by clumsy 


that the wing roots had to slide аза 


lesign and the belief 


ly to front and 


inorder to keep the centre of ift арргохін 


in line with th 


4 gravity 
Swing-wing advantages 


Ivantagen of 
the best wing for slow speeds ік 
for h The v 
needs to penetrate hostile 


A aircraft 
irspace as low as possible 


in dense air, 
demands the smallest wing possible, and in ра 
the shortest possible. wingspan, both 
necessary speed and to ride through turbulent а 
The wing loading, (weight supported by 
ich square foot or square metre) has to be as high as 
keofT or landing the ideal attack 
icto support the 
350 knows! То enable the bi 


at the highest possible speed. 


possible. But a 


wing would c raft at any эрес 


й 


below abou 


Vo use ordinary airstrips 
longest, М 


liberally endowed м 


needs the nderest, widest 


wings 

кеміне 

Пари 
леі 


і» powerful іа and 
ч ዘበ at low speeds. 


ive enormously grea 


ry aircraft have to be an imperfect 
The MiG-21, for example, takes off 
nd cannot carry heavy loads. Oi 
come the problem is to add 
special lift jets, which at takeoff bear perhaps half the 

den aircraft. The lightly loaded wing 
can th aircraft off at а relatively low speed. 
The MiG ОКВ investigated d СЕЛІ 


and lands f 


мау of tr 


which cu 
prev 
prototypes —w 
the Ye 
MiG-25. 
which 


nbined a large de 
dy used on la терю 
їз а modified fuselage and tail from 
0 series, which were the prototypes of the 
Alter evaluating the 4-1 
1 the figure 28 painted on it but is believed 
to have been the Ye-230, the un 
aken to go fi 


a wing—similar 


demonstrator, 


swing wings instead, 
ide the jetlift aire 
ft were being di 

65, it was expected that the USAF and US Navy 
would both b wing FIs, 
NATO allies and foreign cust 

oblems were unexpected, and most 
had [በሩ to do with what the MIG ОКВ saw 
shortcomings in the US aircraft. A 
side-by-side seats, very short engine inlet ducts, in 


These were 


у large numbers of s 


vong these we 


ability to ክፎ body-mounted. pylons (except for а 
small pylon at 1 1 ECM jammer) and 
excessive sire and weight. ‘Thus, though the F-111 


provided а hasic techn pinning in this tota 


ly new swingwin the MiG designers 


departed. from 


never regretted do 


2 
Design and Development 


the problem of how to design я swirgewi 

aircraft but the British, Viekers-Armstrongs at 
Weybridge perfected the basic geometry of the VG 

& pivoted well out from the fuselage on a 
(riangular inner wing) in 195. Just 
the British Government decided, in its wisdom. 
that there was never going to be any future need for 
fighters or bombers, and the whole programine was 
handed to the newly formed NASA 
From that moment, NASA worked on VG wings 
Langley Research Center, а 


I FACT it was not the Americans that solved 


FAM 


Soviets avoid US mistakes 


This seemed to the Russians о be the right way io о, 
s generation it was decided 
that the MIG ОКВ would design a modest fighter 
ize machine, while Sukhoi woukl use exactly the 
same shape in a larger long-range 
(NATO 
FI, but the Soviets wisely did n 
тәк а lighter, and thus they avoided some design and 
politcal problems that almost crippled the 8-11. 
Thanks to the engine KBs of А. M. LyuIka amd S. 
8. Tumanskii, afterburning 
more powerful th 
tries, and this made it possible for the MiG Ye: 
хо be single-engined. This was despite the fact 
. by adopting the VG layout, they could weigh 
тсе as much as the previous generation 
se. had the weight been kept down 
by making the new machine a shortramge day 
т like the MiG-21 then, with the formidable. 
engine and swing wing, the result would have been а 
dramatic performer indeed. It would have been able 
10 use airstrips 300m (1,000) long or les, thereafter 


Чин vertically and flying rings round every other 
aircraft in the sky. It would certainly have outper- 
тей the carly lightweight F-16s, besides having 
better STOL сараһй 
This would have been exciting, 
dene эй кн was out o 
‘what the customer wanted. 1н 
capability ካ made t 
(የ4 Compared with a MiGe21F the new 
family had twice the wing lift from a wing 
only 17 per cent langer in area), twice the eng 
раку amd more than 
ашау opened up. 
чач, expanded mission capabilities, In the intercep- 
tor roe the new aircraft could carry а much bigger 
more capable radar and а considerably beav 
оз of missiles and tanks. Thus ዘ could detect and 
ኣቤ ህብ to enemy aircraft from a distance increased 
from 12:510 33 miles (20 10 б with а air de 
‘of በጽ newly demanded “look down, shoot dawn” 
н ling only just above the 
misses from we ol up to 
nd. with wing spread out o full pan, 
low speeds for six hours—al fr beyond the 


loiter 
‹ኮዛዛክበ of the МІС 


Fighter and attack versions 


ሰሩ attack missi 
several times the 
example, 16 FA 
(250kg) along with 
EW self-defence systems and fly much furih 
target. There the weapons could be delivered with 
higher accuracy, using new avionics not prese 

the MiC-21, with survivability further enhanced by 
the ability to Hy closer to the ground at much higher 
speed without unacceptable pilot discomfort, andl 
also by much greater armour protection not present 
in በፍ МЮ. But the decision hal to be faced: the 


it would be possible to ситу 
load of а МІС 


more comprel 


тай, or build two quite different versions of the 


nf conversion fr 


same basic design, incapal m one 


the other. "The later course was adopted, so that 


ше MiG (ос MiG. 
attackers, All have the same NATO name of Flogger 


there 


ighters and MiG- 


High-mounted wings 
Taking their cue from the American ТЕХ, TsAGI 
agreed! (hat swing wings are best mounted high 

the fuselage, where the massive carry-through bux 
linking the left and right pivots сап be placed above 


the engine ducts and tankage. This also gives 


т the top of the wing and provides 
кек nh 
the US aircraft all the offensive load is in practice 


ler the pivoted wings despite the need for 
all ihe pylons to pivot to 


4. attempted by the MiG ОКВ, partly 


se of the immediate (but not insoluble) difficul 
ту of Бийи swivelling pylons, coupled with the fact 
that in the Soviet aircraft adequate pylon capacity 


could be provided on the fuselage and fixed wing 


хор of the fuselage and 


extends across the fuselage proper (which vanislss 


upstream of this point) and the capacious rectangu. 


ns, and then tapers off to hold the win 
f the fixed wing gl 


pivot near the outer edge 
hold 


The piv 


тілі 
ı0 the main torsion box on the inner end of 
1 root rib. Al 


МУ 
The tip of the hom is 


п which 


Ictermines the sweep angle 


» universal joint on the end of inreversi 
ih 


bie screwjack driven by twin hydraulic m 


The range of sweep angle is an arc of ЗУ 


Чу three settings are available: 147, 45" or 
The later angle aligns the leading edge with that 
he ከኣ] glove section, 
м sweep, ie maximum span, severe 
limitations are imposed on the TAS (indicated air 
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CUTAWAY DRAWING KEY 


rar sens 


ሲሪ aver рій 
pment 
E 


58 [ባዛ ver 

Их 
፡ дав sen ні 

‘inna prea 


መ 
мінні ин 


lee vam rg 
Salud ана 


кий оман 
jean) > 


speed) and the loading that can be imparted in dive 
pull-outs or tight turns. There are по movable 
sur nlike the American F-111 
amd F-14 which have powerful “glove vanes” of 


different kinds and the IDS version of Torna 
which has а Krüger flap, Тһе MiG-2 is rare in 
having а glove without а movable surface, and this 


quite small portion of wing has an effect on 88 and 


trim out of ast, the 
faces along 
ailing edges. On the leading 
ln d 
Ye-231 prototypes this section became 
the fi maximum sweep, but. 
of development the chord. was 


I proportion to its size. In c 


pivoting outer panels have movable м 
both the leading and 


edge the inner portion is fixed. 


«d glovea 


cally increased. 
nt dogtooth, 
ing portion 

(for 
with the 


ing at the inboard end 


This jagged forward-p 
creates a powerful м 

example, when pulling g in a 8 
wings fully swept and with the ордою 
from the glove 

wing, re-energizing th 
maximum effectiveness. from the 


h well away 
This vortex scrubs hack across the 
ኗ the 
spoilers down 


There are two sections of spoiler, inboard and 


‘outboard, in the upper surface of each outer wing. 
In flight they 
aircraft, о 


‚perate in 
ating in conjunction with the left and 
топа. А taileron is tailplane (US, horize 

» only 


pendently to help roll the 


right vi 


tal stabilizer) which is used 


s the p 


control in pitch but also for roll. T 
ailerons, the MiG-23 being rolled solely by the t 
ons working differentially (left one way, and right 


the other) in comb 


ation with opening of either the 
й spoilers. After landing, all four spoilers 
flick fully open togeth v drag and, espe 
ጩክ id th 


putting much more weight on the main wheels, make 


to destroy residual wing lift a is, by 


Slotted በዛ 


The third set of wing surfaces is the flaps. These are 
of the slotted type, made like all movable surfaces on 

jeycomb. Like the 
wing panels, LE flaps and spoilers, they are driven 
in this case by linear jacks, AC шіні 


these aircraft of aluminium hei 


hydraulically 


logge in the circa at ow speed. 
roa aha шен te Stirs the saree wit ме open 
Sad helene тна negane ні 


тїш sweep the three sections of flap on each wing 
are all usable: at the intermediate setting the two 
‘outer sections remain operative, and at maximum 
‘sweep the outermost Нар section can still be used. In 
the early days of the MiG-28 failure of the wing 
weep actuator was not uncommon. The correct drill 
was to eject, and on one occasion when the experi- 
enced pilot elected to land the airerafi he was killed. 
Reliability today is certainly higher, though probably 
fll inferior to that of Western VG fighters. 

The MiG ОКВ and ТАСИ were mindful of their 
experience with the MiG-21 where the ዛ of the f 
ad to be increased on three separate occasions ін 
onder 8) achieve satisfactory. directional. stability. 
With the МіС-23 the vertical tail was made very lange 
a he start ard extended fowards with a giant фо 

й extending hallway to the cockpit. Moreover 
ventral fin was added, amd, because this would have 
fouled the runway on takeoff and Landing, this is 
ingest to а fixed root section and arranged to fold. 
sideways. Whenever the landing gear i» selected 
down, the ventral ከዘ is hydraulilly rotated round 
tothe right to the horizontal position. When the gear 
is selected up, the fin pivots down —much faster (አዘ 
the gear retraction—and locks in is vertical postion, 
giving excel liy. "The MiG-23 fin area has 
never ከ1 reed: indeed many recent 
ዘ have fin! 


Hogger-A goes into service 


All the early Ye-281 prototypes, flown іш 
1160s, were powered by the Lyulka ላ... 
а quite old but outstanding turbojet notable for its 
smoky trail at full throttle, The first of these 
arai — with 281 painted om it, and today pre- 
served ዘ) the VVS Museum at Monino—gave a 
spirited display at the last Soviet Aviation Day at 
Moscow Domodyedove airport on 9 July 1967. The 
pilot, chief ОК test pilot Aleksandr Fedotov. swept 
the wings to and fro at speeds estimated from 250 to 
500mph (400-800), whilst making rapid man- 
oeuvres in Ше rolling plane. Clearly there was not 
much wrong with the base machine, unlike the 
prototypes of the F-111, and sufficient of this model 
were built to equip a complete regiment numbering. 
about 75 aircraft, plus about 25 in reserve. This 
ዘክ was dubbed Flogger-^ by NATO, and the 
production machines had weapon pylons and were 


able ло Hy combat missions. Nevertheless, a major 
redesign was in prospect, not (as some West 
writers have claimed) because of "serious sth 
control problems" but simply in order to fit 4 
pletely new engine. 

This engine is the Tumanskii lesigned some 
eight years later than the AL-7, though broadly 
similar in its elegant simplicity and robust desig 
Fractionally more powerful than the old 
and appreciably more fucleffident, it differed most 


shorter and lighter engine the basic Ye2 
had vo be substantially modified, the engi 
moved forward slighty (5 
original stations), the rear fuselage s 
1,በክህ (in), and the wings moved. 


‘outer-wing chord was increased. and the dogteeth 
added. ላከ this restored the centre of gravity and 
entre of pressure relationship, reduced 
жеңім, and also reduced dental change 
жак more rapid spook 
ie vo fll afterburner in 
,ክበዜ меде 

An accompanying cutaway dra 
ከህ of the impressive internal fuel 


ipicity ol 
5.750 litres (1,265 Imp gal, 1,519 US gal), Roughly 


half is în በጽ main torsion boxes 
ral core of each outer wing. these being sealed 
integral rank, ‘The rest is in integral and flexible 
«ауре tanks in the fuselage, disposed equally 
ahead of and behind the wing surrounding the 
engine and ዘኔ inlet duct, and inside በዙ carry: 


ming the ми 


Phantom-type inlet 


The MiG ОКВ had used lateral inlets befor 
never complicated inlets for use at Mach 2 or 
Designing them took a lot of effort, despite using the 
F4 Phantom inlet as а basis, but today they seem 
‘quite routine. Each inlet is vertical, having the section 
of а pure reciangle with rounded outer corners, fts 
inner edge is a spliter рые whose leading edge 
stands about din (100m) away from the fuselage 
The plate has a wedge form in plan view, and 
afi-facng exits at top and bottom suck away the 
turbulent boundary layer through several hundred 


ne holes in the outer wall of the plate. Boundary 
layer from the forward fuselage. passing through the 
дар inboard of the plate, is divided by a horizontal 
‘wedge into lower and upper flows dumped over- 
board below and above the fuselage. Inside the inlet 

re two horizontal guide vanes and a variable-profile 
inner wall positioned automatically by serewjacks. 
Almost immediately the duct curves inwards to meet 
85 partner on the opposite side to form a single 
ircular duct under the wing carry-through box. To 
admit extra air on takeoff two rectangular suck-în 
doors are provided in the outer skin under the wing. 
glove, communicating with similar doors in the duct 
wall, 


Tail details 


The horizontal tails have already been described, but 
an important aerodynamic feature is that, in sharp 
‘contrast to the 8-11, there isa large gap between the 
wing and tailplanes even with the wing fully swept 
back, Apart from this the aerodynamics are very 
Similar, the horizontal tails being locate a few inches 
lower than the level of the trailing edge of the wing. 
Of course, as the wing sweeps back, the rear inboand 
portion has о be accommodated inside the fuselage, 
and it enters between precisely tailored upper and 
lower hinged lips of thin sheet with Teflon edges 
The vertical tail is conventional apart from the fact 
that the rudder is driven by left and right pairs of 
small actuators, the pair being in separate hydraulic 
systems, In contrast, cach taileron (half tailplane) is 
driven by a single large electro-hydraulic power unit, 
and unlike the MiG-21 (whose tailplane actuator is 
Tar away in the fin) the output ram drives the surface 
directly, from below. 

Soviet requirements have for many years been 
rigorous in their demand for powerful airbrakes on 
all combat aircraft meeting severe numerical capabi- 
lites and having no noticeable effect on айтай pitch 
aude or tim at any airspeed. They also have to be 
able to blow back against hydraulic pressure as 
airspeed increases, Sometimes, as in the MiG-21, 
airbrakes are a continuing problem, but in the past 
25 years it has become usual to postion the airbrakes 
above and below the extreme tail. Where there is a 
single fin and mid-set tailplanes this means four 

brakes, and this arrangement was pionceres! by 
s S2 and 1-3 of early 1956, Since then the 


four-petal configuration has seldom given any trou- 
bie, and it was one of the features of the Ye-21 
series that worked well from the start, despite the 
surfaces being moved bodily forward in relation. 


the tail surfaces with the switch to the R-27 engine. 
Poor all-round pilot view 
OF course, one feature of the ЕПТ ኩክ severely 


alone is the ejectable crew capsule. All MiG-2%s hive 
conventional ection seat, usually а standard пок. 
648) the КМ-1 series. The canopy is tvpicilly Soviet, 
much smaller than in Western fighters and giving the 
pilot file spare headroom and not much rear vis 
‘except ча the በበ overhead. It appears по be 
Soviet policy to rate reduction in drag as more 
important than all-round pilot view. 

other Soviet tactical айтай the top of the canopy is 
level with the fuselage downstream. The canopy is 
inge at ihe rear and openerl upwards by а hyd- 
таш jack. The front windscreen is fixed and bullet 
Proof. As noted later. the forward view is improved 

n specialized atack models. 

The R27 is а basically simple turbojet in typical 
Тактан tradition. is installed in а дім tunnel in 
the rear and centre fuselage, the НР spool and 
combustion section being surrounded by the rear 
re underneath, accessible 
through єўїм doors on the underside of the fusci 
әде. The four bottom doors are perforated by 50mm 
(2) holes to prevent internal pressure build-up 


Аве Немо view af the landing gear ofa Flogger Gon s 
foreign geil visi. The በሂክሮያ versions, unlike the МС 27 
በ138 stack meds are essed operate тип сс 


prove cooling. For 
changing the engine, th 
wed by 


complete rear 
ig the No 

ume (see item 154 in the cutaway 
ind 9, 


on pages 8 
Rugged, simple landing gears 


Typical of Soviet military hardware, the landing 
gears are bold, tough and highly effective. A British 
magazine described the main units as “decidedly 
complex", but in fact they could hardly be simpler, 


nd they fold into a remarkably small space whilst 
free for long 


leaving the underside of the fusela 
cenireline stores. The design is 
ground each shaped main leg is 
high-strength steel tube, itis pivoted at its inner 
dose to the centreline of the aircraft and prevented 
from folding upwards by the trapped fluid in the 
al retraction jack. This provides a іше 

but the main springing is provided 
ту the wheels and have 

the 
ly 


shock absorptie 
by the tra 


main leg is pulled. 
hack, the tailing fink being 
wards by a tie rod ший the wheel is stowed almost 
horizontal in the bottom of the fuselage. The bay is 
simple doors hinged to the fuselage 

ዘርፍ carried on the gear itself 


aight up. and slg 
ቁብ down and. 


‘encloses the upper half o 
it forms a very effective guard against mud, stones, 
slush and other debris which would otherwise be 
distributed liberally over the underside of the wings 


and fuselage. F Aviation knows bet 
NATO that military pilots must get used to оре 
away from airfelds, and the МИСУ family, espe 
ly the attack versions, is designed fo ብ 

paved surfaces, For this reason 
has an even more pr 
guard covering the upper rear quarter of the two. 
wheels that are used to spread the lad. This unit ік 
vertical when exiended, and is long enough to give 

стай а nose-up attitude on the 
ground. The leg has а long stroke and ishydraulical- 
ly steerable via the cockpit pedals which are 
this case to the rear. А спи 
ig parachute is housed be above the 
fuselage 


‘operations from ш 


the nose mud. 


Development of other versions. 


еріюе versio 
aft were the new e 
dh 
been used on other types of aircraft. While this very 
Important fighter was being 
production began of furthe 
immediate was the МІС. 
N me the specialized a 
followed by the hybrid MiG-23BN, both of which 
have totally different avionics and weapons. At quite 
n early stage the R-27 engine was replaced by the 
improved and more powerful R-29, changing the 
designation of the fighter to MiG-23MF. A version of 
the same engine, with a shorter and simpler afterbu 
powers the attack versions. In general, standard 
Soviet aircraft of thes je abo been sup- 
plied to Warsaw Pact air forces, as outlined in the 
For countries outside the 
and lesscapuble 
ost notably a down- 
fitted with the same nose as the 


developed versions of both 
the interceptor and the attack version have bee 
produced in Large numbers, and one of the form 
exported outside the М 
of the Ы s is being manul 
under licence by Hindustan Aeronautics in India. 


est attack versio 


3 
Technical Features 


IHOUGH THE Ye-25 family has been de- 
veloped along two distinct п 
dedicated to air combat and the other to 


attack on surface targets, all members use basically 
the sme airframe. Long Familiarity with these air- 
craft tends 10 obscure their consi 
the keys to which are v 
al power. These qualities ከ 
achieve very high speeds at all light levels, and to ift 
loads of avionics and weapons several times greater 
thon anything possible with the MiG-21 and which 
compare well with those of contemporary Western 
irrt, 
This chapter opens with а brief look at Tas 
neters, and it is at once seen that they 
erably for the two main versions. The 
most obvious difference isthe shorter range of the 
choice of a 8) 


" 
low-level) profile and ከ 
ing this version fist ዘ needs а longer run than the 
fighter, Rather misleadingly. Јале? quotes the respec 
tive kent runs as: fighter 800m (29501), attack 
Вот (20250, Looking closer we find በዙ ler 
о (4,6001), 
With maximum fuel. 
1900m (62300) 
lt cneflcient of the wing 


Versatility of the VG wing 


s of the variable-sweep wing claim that а 
native is to use variable 
oil profile by means of drooping leading edge 
ከህ (as on the F-16 and. 8-18) or powerful slats, 
combined with manoeuvre-capahle flaps on the ዘ:31- 
ing edge. This argument overlooks the fact tha 


мет rticularly powerful effect in tailoring 
the wing to the requirements of tight at highly 


supersonic Mach numbers. In particular, the 72° 
setting of the MiG-23 series matches the айтай to 
the attack run on a surface target at full throttle at 
just above ground level, This cannot be flown by 
with fixed-geometry wings without severe 
ишга] stresses and extreme discomfort (10 the 
risk of incapacitation) to the pilot 

Іше has been publishes in the West the 
navigation aids of the attack versions, but there 
seems lite. doubt that the primary aid must be. 
inertial. Like the fighter versions a doppler radar is 
carried under the nose, bur avionics details are 
discussed in the next м rs. The point is that 
the attack version is equipped o fly at full power with 
maximum. bomb ከህ] at low level, with በዙ wing 
fully swept. In contrast, the fighter generally 
ates at lighter weights in thinner air, though ዘ can Пу 
faster and probably pulls more g in combat ከነኩ 


Fighter mission profiles. 


the fighter mission is, of 
e situations even the 


The profile portrayed f 


devel, and thi 
the other hand, while the ж 
bombs on the centrelin 
has a tank in this position and thus tends 10 have 


would severely сипай the 
ick versions 
the fighter almost always: 


texicilly greater operating radius. Two simple 
graphs plot the way the weight of the айгай reduces 
as the mission is flown out to the limit of its 

d then back to base. It will be seen that release of 
the external bomb/missile load from the attack air- 
«тай has а very large and sudden effect, whereas 
with the fighter the main characteristic is the prog- 
ressive burn-off of fuel on the long out and return, 
рап» of the mission. In each ease, of course, use of 
afterburner sharply increases the slope of the line, 
of the rate at which the fuel is burned. 


presentation ы з Mi: fighter inion 
tering reader tar on 

the es agam и йе ft 
Шык ኢኢ 8 ዘሌ hardened 


to the fighter versions, show basic features of air 
combat performance. One is the plot of ma 
attainable level өреді 
«Бу Go-called MIL. or military) thrust the graph ік 
үшін continuous curve peaking ar just beyond the 
speed of sound (Mach 1) betwee 
12,000m (about 20,000-10,0008) altitude, and with 
маде! т Mach 0.9. In full fier 
ner iti à different story. The maximum speed is 
clearly defined peak at well beyond Mach 2 ata lite. 
over 10,000 (32,8001). Such а speed! cannot һе 
reached at any other height. Above this level the 
falling air density result in reduced engine thrust 
and greater wing AOA (angle of attack). while at 
lower levels he aircraft is злий limites ший at 


ким This ሐር pts the 
Шау inthe tare 
ЕЕ allen Ar 


pem 


ively BARS band 
EN and E 


Sustained тм ка ጨሔመ pm ሙ፡። 


nurum 


sea level the maximum speed ss only just over Mach 1 

‚bot 1.2 in the clean condition). Separate curves 
re shown for the clean and fully armed aircraft, the 
later suffering the drag and weight of its external 


The final graph isthe usual mapping of maximum. 
sustained turn against attainable flight Mach num- 
ber. As the MiG-23 is a variable-sweep aircraft the 
curves ከዛ cach flight level are sometimes visiblv 
inked, change in sweep resulting in a better per- 


‘with the wings at 72° sweep, while at higher altitudes 
the best results аге with intermediate stings. In any 
will be seen that at each fight level there is 
clearly defined Mach number at which the 


“ 


sustained turn rate а maximum. At ай heights 
excess of 6,000 (20.000) the best sustained turn 
rate is achieved at speeds in excess of Mach 1. As 
‘might be expected, turn rate falls off inexorably all 
the way from sea level tothe aircraft ceiling, as the ait 
density is reduced. At the dean ceiling of some 
18500m (61,0008) the sustained turn rate is zero, 
Accompanying photographs show some close-up 
details common to all versions. One shows the under- 
side of the starboard (right-hand) main wing pivot. It 
is noteworthy that the skin downstream is streaked 
with ой which has seeped out from the large- 
diameter steel pivot. Where possible, Western prac- 
1: ከፎ been to use pivots sith Teflon bearings 
needing no lubrication. In the MiGs the steel сапу- 
through box forms an integral tank, and the seepage 


| 
| 
| 


Above: іо up м the right (strbosrd) wing root of a 

Рокот A, olyihene edes hinged lap: В рука lu; 

ር ምር ህር рн 
rou dors Кін 

ines roa 
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In early Western cutaways of these aircraft 


there: was inevitably some incorrect guesswork, and 


behind. the 


earlier, cach w 


ror was to place the wing sweep actuator 
In Ба, 


ugh box аз па 


ig is positioned by а horn projec 


from the Гог 


d part of the forged root rih, driven. 


ks powered through a cent 


combiner gearbox by the two hydraulic motors. In 
the early days, complete mechanical of the 
drive was nor uncommon. One Indian pilot, on а 
MiG-21 conversion course at Tashkent (Uzbekistan) 
noted (wo МАСУ wing-sweep failures ar the same 
sir base during ከክ visit, one pilot ejecting and the 


‘other being killed 


Two of the close-ups show the attachments for the 


wing pylon, This һал seldom been fitted, and i used 


chiefly to carry auxiliary fuel tanks for long-range 


ferrying, As it does not swivel, ዘ is usable only with 


the wings set at 167 sweep. Curiously, these pylons 
ше omitted from almost every description of the 
MiG-24 family published in the West 


The wterside ө between the Fived 


I he june 
wing glove and the pivoted outer wing 
in phot 


also shown 


graphs, The trailing edge of the glove is 


Above: A closer view of the starboard wing pivot the location of 
‘ic ህር፥ በዘ from the phtograph on th 
ring ee vim o Тыр та 


nd sin ሥሠ. D. robe iile rl 3 
pent wang: ce МГ ing пани 
መም boy 


Кан jacking pat for fing steal " 


helt A pb 


በርሳ with а stiff and heavy strip of rubberized fabric 


moulded into a curve so that its free (rear) edge is 


always presses up against the wing. This edge carries 
an aluminium strip edged with Teflon. On MiG-23s. 
seen by the author the seal has been excellent, and 

is probably replaced The 
fuselage bax which accepts the rear inboard section 


very 250 hours or so. 


of the wing and Hap is sealed under the wing by а 


Below: Locking af under the same aren: A, Him 
2 ክመ wel; С ЗО KWH serial D 
ita pla iting: ያረ bon bang ар 
ር шени төмен аеро 
Куйт lines fuc pipe М. anon 1 tam М, 


“መ 


of fixed glove 


Jong aluminium ከዘ with a Teflon upper ed 
This plate is pivoted at its forward end and pressed 
upwards by springs. Wh 
sweep the plate is pushed fully down, ag; 
springs, into a box which projects no less than 40mm. 
from the side of the fusel 
The photograph which best shows this box also 
gives р of the dielectric (glassfibre insulating) 
areas which cover electronics aerials on the wing 
dogtooth and on the leading edge of the glo 
latter cover the two forward-facing passive 
50-69 Sirena 3 RWR (radar warning 
This automatically detects any hos- 
and not only warns the pilot that his. 
so gives the direction of 
right. The 
dogweih is 


һе wing is 


ials in th 


receiver) syste 


funcion of the 
mot known to the 
way direction; 
according to the sweep angle of the wings. 

The same picture shows items inside the right 
The absence of clutter 
markable, but it is possible to see an arra 
змі pipes and an tor. a fuel pipe and, 
at the top, the shiny black 
that (о far as is know 
ii engines use water injection on 
thing usually omitted from Western 
ons of Soviet aircraft. The inner wall of the bay is 
the engine air duct. The circular cover (which 
particular aircraft photograph 
10655) can be unbolted. 
the front of the engine immediately downstream. 
The stencilled label says "inspection of compressor 
guide vanes”, though this engine has none! 

Several accompanying photographs show the 
mbers identifying various fuselage stations, 
of which ral frames. In 
Western aircraft it has been usual to identify all 
stations throughout the airframe according t0 3 
precise distance (in inches or millimetres), from 
reference point, but the stati 
have а plain number. In these aircraft Stations 28 
and 28B together form the double frame at which 
the rear fuselage and ай is disconnected. Today 
removal of the entire rear fuselage is rare in Western 
fighters, but itis com designs 
asa mea «il ess to the hot parts of the 


) alı 


Soviet aircraft " 


Belek unseren two ከለ fasiening doct E. engine hac 
መፁ መች“ open doors: 

саг фу vier e D ener AC ы 

Е о nee 


4 of changi 
To remove the 


engi 


20 electric, 
nd hydraulic couplings 
th 


ural joints. 

As already noted 
ble to control the 

Like 


hall-tailplane is я taileron 
craft in roll as well as in pitch. 

стоп is а hon 
beautifully smooth surface. 
airframe has spotwelded 
хоц kinds of rivets, countersunk 
inner end of 


skin, though nun 
screws and bolts 
D a pie 
spigot swept sharply backwards and parallel with the 
surfa spar. Inevitably this arrangement ne- 
cesstates а substantial fixed inboard portion whid 
їп effect, reduces the size of the surface 

ዘሮ views, and plastic model kits, not 


tailerons pivoted at rightangles but they have 


This is not 


ng th 
purpose is unknown. 

The upper part of the vert 
he one puzzle (on the МНС 


power of 1 


4 til is extremely 
МЕ Fogger 


Tourn closed pax 
піна and ce 
ман 


Nation S2 (ር poser unit тен 


ah 
France in 19 


goodwill visits to. Fink 


) being that the entire fin сар appears 


бо be metal, with numerous rows of pan-he 


Indicating numerous internal rib. It is universally 


hat aircraft of this family have a very large 


fin cap moulded in lawibre " 


munications aerials which could not operate inside a 


al kin. I will be seem that the rudder is driven by 
раз 
without any visible feedback or control linkage. 11 


памог are pivoted behind the fin rear spar, and 


\ and right to drive the rudder 


inclined ош te 
from opposite sides. 

А feature often overlooked is that the chord of the 
about 40mm, 1,688) than the 


chord of the top of the fin. The upper edge of the 


rudder hs a small doubler reinforcement, and the 
sweptback hi 


the rear of the fin tp are the usual devices, the most 


е causes a slight bulge in the fin. At 


complex being the SO-69 Sirena 3 RWR installati 
xd in The п 
m of small spiral helix aerials, are 


streamlined pod. 
ivers, in the f 
кей diagonally on each side of this fairing, 


where they cover а 1107 sector from dead astern to 
abeam. Above this, and thus seemingly able to reflect 


the 50-69 receivers, is 


የ signals confusingly in 
the extraordinary ILS aerial system which in most 


around the C 


Above: The an 3L gun: A, ААМ subsystem 


Mic the nove, c 


Hype aircraft is repeated wd 
егин the forward or rear hemisphere. The 


the other being far hack-heam departures 


este aha 
реет asic as 
re 


(24፡41. 
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Тһе Interceptors 


T IS PERHAPS preferable о cll these version 
ПЕСИЯ 

are operational in the regiments of the FA 
тину sati, rontal aviation, meaning the vast 
air forces which support the ground forces) 
ily а litle over 400 in the IA-PVO (fighter 
Aviation of the deslicated air defence forces, which is 
an entirely separate branch of the armed force). 
The TAPVO is equipped ዝክ lage ዘቬ[፣ 
intevccptory able to kill аг а distance, and demanding. 
long paved runways and large ground facilities and. 
perd with tough tee 


paved runway or taxi- 
ways. It so happens that the МІС-23 fighter versions 

the needs nf bath operators and this 
‘automatically made ዘ attractive 10 many export cu»- 
tomers 


Known fighter versions 


19 begin by running quickly through the known 
Fighter versions, the inital Lyutkiepowerest aircraft 
was covered in section 2. The ከክ true series version 
was the Mi 
Usually th 
or 
extensive, о to the R-27 engine 
This model also introduced full combat equipment, 
and introduced many other details to assist frontline 
ance. It was followed in 1973 by the MiG 
2IME, F meaning Jorsinnannd or boosted, which in 
urn signifies an increase in propulsive thrust. This 
as achieved by switching to the R-29 engine. The 
MF alo introduced а new radar and much other new 
equipment, but as this did not greatly affect the 
external appearance the NATO name stayed 
Flogger-B. Nest came an export version, described. 
in the lst chapter. Last of the fighter variants known 
їп the West isa slightly modified MF which visited 
inland and France in 1978. As ዘ ከመ a smaller 


dorsal fin this did rexeive а new NATO designation, 
Hogger here were other significant changes 
is version as described later 


Highest military aircraft output. 


I is rather remarkable that no significant new ver 
sion has appeared іп 13 years since the current 
‘engine wan introduced, The Soviet Union is loath t 
disrupt high-rate production lines, and output of all 
fighter and attack versions combined has been run: 
тит at about 400 per year for more than ten yen 
easily exceeding the deliveries of any other military 
aeroplane in the work! over this period. The only 
possible conclusion must be that the original 
was judges! adequate for the job and sull meets the 
requirements with only minor updating, All the 
indications are that both fighter and attack versions 
frontline service into the 1090, 
п МІС and Sus. 
‘On the other hand it i interesting to note that, while 
lia which had 4 great influence on the MiG-21 
programme and had built up a very close working 
relationship with boh the Soviet Ministry of Aviation 
Production and the MiG OKB—not only bought a 
aber of the attack version but also bought а 
қ licence, it did not purchase a single 
‘example of the MiG-23 fighter versions 


‘Similarities to Phantom 


To a first approximation, the MiG-23 is rather Ше а 
Soviet equivalent of the 8-4 Phantom. ከ has roughly 
the same level of technology, roughly the same 
capabilities as a fighter, and a generally similar level 
of performance. It gains tremendously from having. 
the variablesweep wing, which enables йо reconcile 
goed dash performance with good shortfield рег 
formance. This tends to make ዘ smaller, and further 
gains result from having only one engine and one 
scat. No meaningful prices for the Soviet aircraft 


probably cost. NATO й is High Lark, and it is dearly broadly 


about half as much as Phantom built at the same the Westinghouse AWG-10 used in 


8" [ዛክ in bulk and operating modes 


sieered scanner of about 0.88 
“Look-down ...” capability 


4 within a large radome 
ийде! mainly in glassfibre and carrying я short 


10 be known equ 
1 MiG-23M. vers 
ipiraded MF that the US 1 
The 


and it 


ment of Defer 


prising, in view of. 


h а demonstrated ability to track hend on the upper right 


T targets flying below й situa к is а pulse doppler set 


von this falls short of жөнеді "look down. shoo lucrion in the Soviet Union, in 


down capability, which implies the abilay to inter amd (һе doppler shift. in 
1 ри 


ери targets fying only дим above the ground. ік i 3፡4 sig — 


The doppler shift depende 


wire the target visually and dene the range suf 
1 x " 


, 18. 
Amazingly, the corr 


1 designation of the MF Be 


AMiC-23ME адже visting thet 
force) Karlin Wing ላር 1978. Apart ከ 
чо be known in the West. То ከጠ በመ መ me ster pon Nee the par open со 


ding enemy айкай will 
4 


шитомїп road, and a spe 


show up clearly against the ground or sea. Lig 
cooled High Lark oper 
quencies between 10-20GHz, and detects typical air 


єз in J-waveband, at fre 


borne targets at 85km (53 


55k 


miles), tracking them from 


Under the f 


the nose gear 


thatthe iring is half o 


rear part of its ne 
and half оп the other, 


sensor which looks ahead through left and 


nose-gear door ъа box 


windows, which are inclined back in 
л. Early Western 


nd side ем 


ments almost always described this as a "laser ran 
ger 


sir-combat fighter. Despite its external similarity to a 


but such a device would have іше value 


laser the author has no doubt that it must be the 


26SHI IR (infrared) receiver 


able to detect the 
faint heat from hostile ata distance of tens of 
kilometres and, by а direct analog link, tell the TR 
seeker heads of selected missiles exactly where to 


look in order не und 


acquire the tar 


the windows of this small gondola are covered with 


protective shield carrying the aircraft's individ 


number, usually painted white bn a red background. 


Above: lin pracic o keane the canopy open when taxi 
‘Note the ቅጠ Odd Rod FF arial temperature рий, 
der "28" the puzling iter. 


пен 


1978 had this sensor removed; instead, the under 


35 which visited Finland and France in 


side of the nose was bulged immediately ahead of the 
nosewheel bay as if the twin doors had to clear some 
internal projection (taken care of on the majority of 
MFs by the sensor fairings). 

Apart from using the radar in its ground-n 
Һе chief navaid їх a doppler radar, which gives 
precise groundspeed and drift, in other words the 
the Earth's surface 


velocity relative This has a 


quad aerial array in the underside of the nose 
covered by a dielectric panel forming the underskin 
between the main radar and the IR sensor. On the 


+-Gs which visited the West the circular aerial 
1 skin, the 
Another 


Flog 
apertures were visible but set into me 
large (usually black) radome being absent 
and equally unexplained difference was that the 


forward-sector ILS aerial, looking like я small m 


crossbow, was moved from its usual position on the 


left under the doppler radome to the corresponding 


ht. (One British report stated th 


it was the doppler that was moved, and added th: 


egear bay was because of use of 
ion; the photos. 


the bulged п 


different leg without levered suspen 


Above: AMIG-23MF Flogger making =. 
корот ке, The ventral fn ing буте Before he 
"main gear re fully retracted. Note the lng dorsal Ra 


show both conclusions to be erroneous.) 
Small det 


abound round the nose. The upper 


right pitot has been mentioned. On the centreline in 


front of the windscreen is the SRO-2M (NATO Odd 
Rods) IFF installation covering the forward. and 
upper sectors, via the group of three (short, medium 


and long) vertical rod aerials. The fighter ver 


зі seriale um cac TE 


reasingly Soviet tactical aircraft are managing with 
әш 0m (16in) 


further forward isa freely pivoted yaw vane 


gle aerial installation, А! 
This isa 
simple weathercock which serve 
feeds 


any sideslip and 
orrective signals into the weapon-aiming sub- 


system. Even m 


re important is the corresponding 
weathercock sensor working in the vertical plane 
pivoted about a horizontal axis on the left side of the 


AOA (a 
feed data to the 


1 fuselage. This measures 


and is used not only ከ 


especially 


weapon-aiming. 
flight 


э а primary aid. 


Inlets for cooling а 


Low on each side of the nose, immediately behind 


the radome, is a ram air inlet for cooling the hig 


racked 


power avionics hays. The avionics boxes 


оп lower and upper levels, and each cool 


is bifurcated to duct both levels 


ducted overboard or, if needed, to heat the cockpit 


Near the windshield on the left is one of three small 


air-data sensors, the others being under the flanks of 


the inlet ducts. From their appearance these аге 


venturis incorporating a thermistor-type tempera 


ture sensor, by guess wrongly. Each is an 


the 
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{ned po vider ende ne dct et 
ка the አነደ ንሽ Plopger and 1M. 
Left A MiG-238N hybrid stack version presented for 
emma "rat Mosen by d icing Swe 
{ete sum, ህር የሳይ 26 ኮሎ ar loaded የ4. wo ot 
ifirem Led of wore onthe rear fuselage side pylons 


Below: Side elevation of a МАС ЭЗМЕ Figger of recent 
መዬ, contacting with the drawing the press 
‘Pages Minton ጠና 278 (AAT Apex radar version) under the 
таспа dog oes 
othe ደክ pylons. 
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Below: A MÜG-2SBN (so-called -MiC-27M") of обаа Air 


Force No 10 зуп. "Winged Daggers” Basically ሓመ ай 
rin production by Hindusiam Хот 1፡1. 


Below: А MiG-25BN Hogger-F ofthe Algerian ir force The 
ier number i оаа when t аттай i parked Il 
апетай wings a at 
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Below: А እር 258ኳ Flogger-F ofthe Fue 
Ech A ung 
Tacks ie smal ungen 


au San Julien uines. This ver 
отлар візит 
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4L of the CL {Czech air force) 
Nowe ofthe aircraft ат 
Wengine ain hare cus 


ше airbrakes. In normal operation all four air- 
brakes are opened and closed in union, and the 
author has no information on why, or ከሀ, this one 
was left open om this occasion. On many MPs the 
engine-bay drain mast is the first thing to ከዘ the 
ground in an abnormally nose-high takeoff, and on. 
er aircraft ዘ is shorter (in some it appears to be 
absent) Under the rear fuselage. on each side of the 

nderfin leading edge. is a prominent projection 
with ә Hot horizontal underside containing a white 
dise about 016m. (бін) in diameter. They are 
stencilled “шисппа REPER-M”, but the author does 
thot know what this means (RE would be "radio- 
 elekirichyeskii"). ‘These look like RWR receivers, but 
й would be unreasonable to have two of them facing. 


are ivo small doors in tandem, the front 
пе roughly square amd the rear one rounded. 
[ከ against the airstream whenever 
is extended. 
«і, abel of the lower 
ie parallelsides ліе, әні similar lut 
ings ure seen on top of the fuselage on 
т (һе leading өзіңе of the giant dorsal 
author believes these 10 be fuel pipes 
fuel ло How between tanks separated by 
the interesting thing is 
the MiGe220ME 


sensor. The type was dismissed by Western analysts 
a t special tripped-down display variant, 
realized! it is a production machine. 


elimination. 
lin size. hough 
ge Current ҒА aircraft of this type have a new 
jose sensor of smaller cross-section, with three 
front windows meeting at а poi 

il armament comprises а CSh-231. 
The gun installation üself is similar. 
the MiG-28 there ік no 
ሸበክ) which is fed rom a 
Despite the proximity of 


problem with ihe a 
simple box above the gu 


Aten: tea oa M2: ці 
‘ents een Zand RSH Ap, 


ከ AAS of al and Sine ctn 
icis ን መሎ ር! uud 
(መ) 


the two muzzles, firing the gun has no adverse effect 
the engine. Other weapons are hung on the жүсіп 
pylons, Nos 1.4 and 7 are plumbed for tànks and 
uve never been seen carrying anything else, Other 
Mods are as outlined in à diagram, and there are no 
pylons on ihe rear fuselage, The big R-2 missiles 
ave а useful stand-off kill capability, and one can 
энше hat both 8-251 (ІК) and Re 
versions have capability against м-ун; targets 
The smaller К-1ЗА (AA-2 Ato) and longer AA-2-2 
Advanced Atoll are derivatives of carly Sidewinders 
маше the RAW (AAS Aphid) i а high 
able dogfight weapon intended әз በዙ пек 
generation replacement 

arty descriptions of the МІС fighter describe 
its having а secondary ground-artack role. There Is 
tio obvious reason why this should not be so, but the 
author has never seen surtacesatick stores hung on 
¢ of these aircraft and እከ(› 23 pilots have denied. 


is completes the outline ofthe fighter versions 
tbe ኤህ] however, that the Flogger-G las been 
widely reportes as the МСА 1ከ may well be 
жо. ми the author has no evidence for the following 
allegations concerning this aircraft which have often 
appeared since ТӨМ ዘ has much greater (MOON, 
32a fuel capacity than earlier versions (evidence 
suggests й has les), a completely пем radar with full 


gear with larger tyres, and “ımainwheel legs like those 
of the MiG-27 providing ground dearance ከዛ an 
00, tank on the centreline”. All MiG-23s: 
a tank of this size. 


5 
Attack Versions 


VERY powerful engine, swing wings and 
excellent roughefield landing gear give all 
members of the Ve-2 family considerable 


ly all kinds 


Hexibiliy tactical air combat, strike 


m sions, At (һе very мап of the 


project the decision was taken 
ло build ded 


js. This was a decision of uncommon 


» is capability. 


мі it ated fighter versions and 


attack vers 
р Мет all, the bas 


bisonic misslesarmed all-weather fighter. Such an 


үн the ideal basis ከዛ a d 


змен мої 


attack 


эпо f 


supersonio—certuinly does not. need 
designed for aver Mach 

At least one Western writer has reportes! that the 
‘original attack version was the MiG-2305N (Flog 
V), which differs from the fighter only in is forward 


ЖІ 


show how difficult 


installation. T iis 10 gues: 


correctly where the Soviet Union is concerned, what 


x ч way round. [ 


original attack aircraft was а redesign speci 


cally For this role; only later was an attack vesion 
original (Mach 2) engine instal 


ld have been done remains а 


pmi 
п. Why this ah 


There was 


the attack var 


nica suddenly appeared 
in service with the CSFG (Group of Soviet Forces in 
Mic. 


ype numbers were reserved for fighters, whereas 


ily, й war designated 


what was curious was that, traditionally, edd. 


36 


eve ለዘ erly MICE? oa s landing ዛሃ 
Germany In 1975. Shader sty he le Som 
rec ap aan ln a ling eigen 


this aircraft was specifically for 
NATO called it Fogger-D. 
Ао far as one 


identical with th 
,ክ be built ዘዘዘ 
be found in the А 
ified inclined aft pressure 
Virtually everything is changed. 
View the wat i raised, the є 
greater depth 
frame, and ıl 
deeper und sloped downwards, and restressest 
e наме, The much better view dos 
и! is retained ከነ resesigning the nose o be much. 
ter and wedge-shaped, sloping sharply down 10. 
э pointed tip (Soviet nickname is оине, duck nese) 


To improve pilot 
redesigned with 
"upper longitudinal 
windscreen assembly. made much 
» and 


The multimode radar is, of course, eliminated. In. 
ከኦ place is an LRMITS በርና ranger and marked 
target seeker) similar to that of the RAF Jaguar, afi 


of which are both a terrainavoidance radar and à 
doppler navigation radar (different from sed 
in the fighters, И the radome is any guide), with the 
көші ILS aerial mounted below on the centreline 
Further aft, in the position occupied by the IR sensor 
їп the fighter, is a radar altimeter. Altogether this 


distances from. the ai 
cl ly adding slabs of thick 
4 enckpit, and also below and at front 

the largest and 
re ади on externally, with bevel- 


drag being of The 


raft centre of gravity) was 


the side panels ік 


led. edges, 


designated R-99-300 with а 
И nozzle matched to манні Mach. 
This ‹]ሄከበነ reduces thrust ratings in 
though dry ratings are almost une 
А ûs the engine itself, Objectives were to 
weight and cost, and 10 
ption in subsonie crue. T 
petis which mike 
the conver 
gent bellmonth profile for 
2 Barly Western reports ነዘ the nozle іші 
nis. open and cloned, but this statement 

мане ከነ so типу филе 
he engine that it cannot be relied upon. The 
Zine patie of the afterburner is browlly 


peak thrust at Mach 


aed 


hat of the fighter 
Inlets not variable geometry 


The року of simplfic vrl alo extends 10 
mle. These have а slightly gre 
hose of the fighter at 
geometry, The 
2 sight outward 
4. that ofthe fighter 
Au line. The. 
lage by the same 
side elevation it is much smaller, 
‘extending only a few inches ahead of the ішін and 
ıl above and below. Thus, the entire rear edge 
of the ሠዜ armo 
the most obvious recog 
во large aftfacing exits above and below the inlet, 
for the withdrawal of boundany-taye 


in above and below the 
severe birdstrike problem with ıl 


Tumanskii 
and іше 
needed to be done to either the engine ог inlets to 
meet qualific 

То recapitulate, the basic engine of the МІС 
essentially the s 


ognized from the start. but all re 


ፍ robust first-stage blades 


jon requirements 


те as that of the fighter. There have 


been several Wes 


reports suggesting hat 8 5 in 

ally differe 

power apart from the 

For example the April 1986 Air ያህ 
6,300እፄ (14.9301b) dry кізе 

The author сап only 


some way a to ıt engine of much reduced. 


quite afterburning ratings 


ratings of and 


2018) with full afterburner 


comment that as these ratings 
brochure prepared for India, which country has 
quoted them ever since, the Soviet designers have 


found м 


new laws of physics. You do not enlarge 
the inlets and open up the nozzle and then reduce 
thrust by 38 per cent! Common sense should show 
MiG-27, which 


ın the fighter, needs a similar level 


that u kes off at generally much 


higher weights th 
f thrust Put au 
of ዘሩ ba 


ic turbojet (ignoring afterburner) could 
8,000kg (17,6915) м 


уе been reduced 

65005 with 

үрт әні turbine gas temperature 
Indeed, 

short frontline з 


from 


the basic demand for operation from. 
strips ide 
gine power and not less, though the final pr 


ly demands more en- 


kn to NATO as Роба) Уйне features include leading. 
‘sige ran cues, кн tl and ት: gun aree 


system. «d by the factors fisted 
ıt high weights from such 
MiG 


ал (assisted takeoff) rockets, and Western analysis 


a compromise di 
To get айо 
bases it was at first thought that the 


7 used 


"si Mile me in pointing out the “mountings” f 
rear fuselage. Not until en 


years later was it realized this was a mistake 


these on the sides of i 


and ihe 
correct explanation is given later 


Bigger wheels and tyres 


Оп the other hand, the need to operate from rough 
unpaved surfaced did call for much lower tyre 


pressures, and the only way this can be reconciled 


case of the nose gear there was an overriding limita 


tion on available width when retracted 


answer was to increase the diameter of the wheels 
and tyres. Nobody in the West appears to have taken 
the trouble к tyre sizes, but the enlarge 
is enough for bulges to be needed in the bay 

Rather surprisingly 
shielded by 


read th 


doors whereas the fighter’s 


m 


the larger wheels of the М = Бие 


d unit which does not extend. 


around the outer sides. ላ. 
igh-field 


onding to а Czech 


rations can result in splaterin 


agin quickly”. It is possible the fighter nose gear 


ging with mud andor 


but this is speculation. 
Centre fuselage bulge 


In the ase of the main gear the only possible answer 
was to enlarge the wheels and tyres, even though 
there was no spare room in the bay. Choosing the 

id bur 


100m, Ain). Ay 


sin, somebody might like о read off 


the tyre size when they have а moment. In this cine 


the bulge bliuer o 


retracted wheel but a complete structural redesign of 
DT the 


the centre በእዛ 


ін sile and plan vie 


ክክ 


dis “ዘህ it 


чтение design precepts, which call for the body 


crosesection to be not bulged! but waisted alongside 


the wing in high-speed flight. Area rule їх important 


ዘ Mich numbers 


would be swept back, making the pesition of the 


bulge more adverse 
Predictably 
sirdta and KW (ele 


there was also major revision of the 


onic warfare) systems. Кере 


the Soviet Union has shown itself willing t 


promised result eve 


when something 95 per cent as 


the Mic quite different 


from that of the fighter, located on the upper left 


side of the nose. The small ram probe (a temperature 


Бет ts) on the left of 


the windscreen is duplicated, the fighter having only 
The AOA wind vane on the left side of the 
forward fuselage as is the group of 
of the Ви and the УНЕ aerial above 


is unaltered, 


the fuselage. The SRO-2M ТЕЕ, however, is relocated 


on the underside of the nose, and the Reper-M 
serials in the underside of the rear fuselage are 
replaced by attachments which can be used for 


Hare cartridge dispensers (these 


are the items at first called "rocket attachments). 


Sensor and aerial fairings 


деу new feature is the addition of а bullet 


Shaped fairing projecting ahead from the mid-point 


of each wing glove. in line with the glove pylon. That 


‘on the left is an EO (electro-optical) sensor, with a 
Greular aperture about 100mm (Ain) in diameter 
በሄ on the right has been surmised! as а ከአ] 


rial, and this may well be right hecause 


$ receivers 


glove and outer-wing Sirena. 


there is no need. ከዛ any further passive receiver 


looking ahe 
Armament is naturally very different from the 


The GSh2: aced by а інте 


fighter gun is re 


Mene: Sl th һем photograph ofthe “መ ө өп іу 
ое 

Vere M aba emi 

resection ol the domm alping Чыка the abu 

MIC die eii ated po oe te 


weapon superficially ıo the American МӨТ 
ut of Элини» calibre. [ከ дип is installed almost 
wholly externally, which at the сом of increases drag 


eliminates gun-gas accretion problems. The пис» 
dia 
û clock being the one that fires. The 


e im ır hay, the harrel 


ly aft of the nos 


hardpoints are slightly different from those of the 
ol 1 
id from the fuselage proper to à 


wand. fuselage stations are 


well outboard under the inlet ducts. АЙ stations are 
mich greater weigh 


Typical loads are given in am accompanying 


restressed fo 


Export Fogger puzzles 


ed Flogger-D by 


Curiously 
NATO, В exported 
strangely, the corresponding export a 
(at least) Algeria, Cuba, Egypt (formerly), Ethiopia. 
rag, Libya, Syria and Vietnam, is the MiG-28BN 
(Flogger-F), which has. 
morle and i 
be considerably m 
“өні 


Even n 


nost the same engine. inlets. 


the fighters. Such an aircraft must 


expensive than the МІК 


nothing in attack capability, and still have 


de sicnt сарай. Ye а fare pale is 


at, though the 231N has variable geometiy inlets, 


under the inlets of 


the small venturi pressure sen 
the 

Dating fr 
КЕЛЕ 


ни 1978, the next version 
hybrid. М-З, called 
is BN excep 


ther 


Ah resembles the previ 


the n of a electric blister М 


cach side of ዘ peal of the m 
This has. been described as 
though 8 has not been expl 
such ከከብ. Ах belo 


sible te 


а ауен Шинаи 


rodar sd why there 


have tal 


cad the descriptive мен 


iron of such aircraft as 


ing. despite th 
plici м 


public езі 
ዘ (ec final арке?) 


Varying equipment standards 


Some МІС 


low et 


Ay ከሩ а relatively 
ШЕТКІ 


በሦ wing loves. Ойт», including 


2IBN subtypes d 


шеші level, lacking the КО and 


guidance pud « 


Әне on only have the misile guidance 


m 


vd relocate! below the wing, 


1 with the pylon) but 
pletely new amd large dielectric 
leading edge, with a correspond 


in the Heft glove. ‘Thus, there are three 


right, as ኣክ in a 


IN. 


туға photograph on page 47 


the ultimate а 


ak. version is 


wot the same as the МІС-27М 


mem | 
attack versions | 


going ino prodducion in India, and called ly NATO ог the rear fuselage and above the fuselage ou cach 


ger. This has а major upgrade in navigat 


the increased in 


mal fuel capacity. All 


amd. weaporvaining systems, though the changes  betol 
т nob ከ) have been the Wer r п, of both the MIG-27 amd. МІС 

Features of the nose incid als on the 288ኳ sub-series, have the extended-chord inboard 

underside, а chin blister wh м certainly | ሂበ ርብ resulting in а kinked trailing edge 

owes tervainefollowing (or improved verrai 

дойм) radar, а lip above the none (which could Many unknown factors 


Пик om the wing gloves, I e stil plenty of things we do not yet 


уре ከሩ small underfin on c the attack variants, Even the sensor КИ 


дігіне sixcharre These ains largely а matter о 
on the MiG-23BN, 


he ከህ, Air Force ixall in English! Th 


Іше тен the top of the in the 97M, is even 


sewer than their ми hed before being sted 


is that በጭ ain 


ive ከከ in their potent and. formidable, and. relative & 


pr parts elsewhere ure superior № the 
ше діні ህዛ) of. the fuselage түн. Not many illustrations exist of the 
extensions аге ዛክ um he нің й alable to Soviet Frontal Avi 
MiG-31, these being alien ከጠ 
Mic 

Te auihor Ius never seen an attack ፡ 


Nose detail of attack version. 
D 


B 


Above: Underside vi 


ы the none of atypical NG 27 Fogger 


боо, but it includes more tha bomb of 


which virtually all сап be carried by these aircraft 
Then 


obviously cause no unacceptable in-flight instal 


car-fusel are unusual, and while they 


moment when these bombs are released. Practically 


bomb Sch ар are videl used y Mi 
н the author су has failed мены сөс 
тишче hall арты 


тийп is known about the available ЕСМ інінен 
\SMs 


pods weapo 


air-to-surface missiles) әне known only as vag 
pes. The weapon called AS-7 Kerry іше 
AS-10 has not 


external sh 


been in use for over 4 decade. he 


been seen but is thought to be i ad its 


laser gu 
1 similar LGBs (laser-guided bomb 


ice may give ita nose resembling Pavese 

п the West 

graph of  MiG-27M сапун 
ASI. 


onfiguration as AS-7 lut very much larger canals 


We have a single plu 


the considerably larger which has the same 


and айн. 
New, faster-fring gun 


This photograph also shows what 


spears to be the 


ና centrefine рукн, 
West 


ште that сап be depressed! for attack 


These pods 


ig guns 
" 
И is not possible 10 hinge barrels 

age will 


omplete gun must dearly be arranged to 


with 


separately from the breech, as a ішіс ih 


The 
በ 


pie being about I8* The gun is probably 


/ 25mm calibre, but has a single barrel. ከ is à new 


model, lighter and fasterfiring than the NR-2S and 


similar guns (used, for example, in bomber turrets) 
The left and right guns may be toed inwards to assist 


in brin tile 


ong a single ground track, such asa hı 


omn moving alo 


6 


Trainers 


OR. MANY years it has been Soviet policy to 
produce dualen pilot versions of all 
ngle-seat combat aircraft. In the case of some 


recent types (һе በጻዑህፎር፥ has nor yet been 


берйн vers 
short time after the MIZ 
remarkably, 


1 singleseater. Rather 
gressive developments and 
changes the various single-scaters d 
appear to have been applied to the two-seat version 
been seen appear 
the same as the first. 
(ሀበ, trainer) is used 
both for conversion to the type and for weapons 
training, though the latter extends only 10 simple 
attacks with guns, rockets and possibly practice 
bombs using visual sighting. It is extremely unlikely 
the trainers figure in the Frontal Aviation oper- 


ошм 
The МАЗИ (U f 


Similarities to production fighter 


Predictably, the MiG-23U is a minimum-change air- 
, the basic airframe and R27 engine being 
identical to the initial production fighter, the MiG- 
ЭЭМ, Thus, the inlets and nozle are designed for 
Hight at high supersonic Mach numbers, and accord 
ing to brochures the performance of the trainer is 
the same as that of the single-seat versions“, 
Nevertheless, second seat could not be fitted into 
эми ing relocation of the inter-duct 
equipment items, most of which are electronics. 
Some of these were moved to the nose, resulting in 
replacement of the powerful radar by а small low- 
power set which is universally assumed to be ihe 
ar known to NATO as Jay Bird, fitted 
is opens up. 
Jin) of additional nose space, and this 
e of most of the routine “black boxes" 


Several Western writers have stated as. fact thatthe 
MIG-2SU has less internal fuel than the fighters 
example, Air International s wording is “at some signi- 
ficant expense in internal fuel"—but in the author's 
‘opinion the difference is not significant. It will be. 
notes that the MiG-23U does possess the parallel 
sided fairing on each side of the rear fuselage (but 
тия alongside the tip of the dorsal fin) which prob- 
ably means additional fuel in the rear fuselage. 


roof periscopes. It had no experience with the 
modern style of tandem-cockpit trainer in which the 
hack seat is positioned 04m (16in) or so higher than 
the front. Today this staggered arrangement is 
adopted without question, but in the MiG-23U the 


instructor is only a few centimetres higher th 
pupil. and his forward view is poor. To exercise 
proper supervision om takeoff and landing the 
structor has a periscope, built into the roof. 

h cockpit has its own canopy, and as in pre- 
vious MiG trainers these hinge independently under 
the control of switches in each cockpit. Unlike earlier 
MiG trainers both canopies hinge upwards, wi 
separate jacks. The seats are downgraded from the 
KALI family used in the single-seaters, and are 
similar to the early model used in the MiG-21F. This 
is armed by the dosing canopy pressing down on a 
large hinged arm above the top of the seat. Partly 
because of this, the canopy over the front (pupil) 
cockpit has an additional transverse frame in line 
with the occupants face, giving the structure greater 
rigidity. Between the canopies is a substantial fixed 
portion to which the front canopy is hinged. The 
rear canopy has a heavier metal centreline frame and 
metal rear section. The axial central frame incorpo- 
rates an optical periscope very similar to that fitted 10 


the MiG-21U family, pulled down from the front by 


the instructor ከ) rale the 


үстіме position. "his upper mirror is normally 


s bwilged upper f 


ded down in ing above the 


opaque rear section of the canopy 


чес mirrors in በ same kı 
gives ዘ view. ahead 
MIG-3U instructors 
К? 


on, the ретіне 
With its 


led in extremely 


f de 
v lan 


aircraft 


ing is 
angel, mainly to suit the addi 
canopy further downs ve singleseater 
Thi fair internal fu 


мш 
im than in. 


ig does not cover additiona 
Айай and airísurface missions 


Like the avionically downgraded fighters the МІС 


23U has d fuselage-mounted. 


pylons (not under the inler ducts) and the (551-931. 
gun. 


The five inboard stores pylons are m 
ple tandem interface units x 


ally being seen. 


There їх no vestige 
fuselage rack, which is reserved for dedicated 
At the same time the МІС: 
important role in checking out pupils for air-to- 


model SU plays an 


surface missions as well as the 


combat, using the gun and (usu 
So far all Mi 


he West 


ly) К-ЗА misiles 
28U wainers in УУ service soon ін 


individual aircraft. number painted red 
ks (excluding tank рук 
wings) are fully wired for stores, the right-hand 
being in ine with the Forwardefacinng 
(said o be an ASM guid: 
Much of the MiG-23U 
ied fighter version, 
high-pressure tyres and SRO- 
One can speculate indefinitely on why the Ministry 
of Av 
with а small к 
High Lark set wou 
tive, Most в 


orange 


e рую 


aerial) often seen 

з like а simpli. 
ig dorsal ln, ILS, 
LFF above the nose 


ዛዛ። 
Чат a le 


on Industry chose ло build the MiG 


when either none or the ішем 


iners have a peculiarly pronounced 
taildown ^st" on the ground, the fuselage attitude 


vary бий pressure ін 


the main-gear retraction jacks and levered 


suspension cylinders, So far as is known, the 23U ix 
mot used for initial training in either AAMs or ASMs, 
but could be used as a frontline combat type in 


7 
Foreign Operators 


НІК SOVIET Union is not à 
veloping special versions of its አ 
export, other than dene 


ከበበ which security-sensitive items. of equipment 

have Кен eliminated, This is certainly ihe case with 

በ MKS family. where for a 
exported models were 

the Soviet V VS. 

The initial exp. 

is unknown, is called Може by NATO. И кис 

4 the original МІС-РЗМЕ 

241: This vitlly 

and манаан kill 


mowt а decade the 


читай les карие than. 


t fighter. whose true designation 


nove ol the trainer МК 


мех Момент нетке 
capability, though the radar performance is ver 
29m, 18 


ሊረ 


than nothing (scan 
king range km. 
of the big High Hank ак 


AAMs 
and the only 


үке of medium-ran 
(ANT Apex) 


Ihe КЗ family (AA 
АЗАУ, gun. There is no 


ዘፍ of these fighters an 

) and ihe 
why the compact R-GO (AAS Aphid) missile 
то also be fred 


"m 


nates boil 
ed 


the trainer alo elim 


m radar amd the in 


sensor gondola, which further degrades the с 


his export variant 

4 by the (/( 
that most customer» enjoy generally fine weather 
(ዘዘዮ Kills 
һе other hand, in this kid of 


4 mall degree offset by reduced cost, ai 


making visual interceptions. an 


more practical. € 


በቂክበ the basic МІС is not in the ኣክር биа x 
the F-1 and similar. modern airscombat fighters 
The Israelis, who have had the opportunity to Ну 


both types, even consider ዘ ieri igen to 
the МС. Certainly the MiG-23's chief test in air 
hat so far, flown by the Syrian ላክ Force against 
te Вефәл Valley in 109, fee он 


8-0, the dominant oppo 


This was perhaps 


ly a Lair test, because ብ been the 


ር in the рам Soviet-built fighters were 


pilots, who had to contend with markedly better 
ers Hown by outstandingly skilled a 


pilots with the enormous extra benefit of overall 
rol from ЕС Ha 


eyes. 


More advanced export Floggers 


fact, one of the fi 

uch hetter-eqquipped MiG: 

has imported 5еліссішін MIG-23ML н 
foreign recipient is the М 

DDR (German Democratic Repo 

simpler Hlogger-E 


не recipients of the 
î dia 


known to include 


Afghanistan, Algeria, Cul, Iraq, North Ко 
Libya. Iraq has am extensive combat history with ihe 
MiC-2, but surprisingly liule tangible informato 


"е 


оп the Gulf air war has percolated through м 
on Mica: 


have probably 


мот 
Libya 
theatres, but ар: 


West, and no detailed 


tions. Likewise the sirena 


been published in the Western media 
Surprisingly, the original dedi 


ted attack va 


SRE 


the MiG-27 Flogger-D, арр ከጠሩ been 
ipplied to any user oth 
wer, Frontal Avia 
raced Fe 
small numbers 
the DDR Luftstreitkráfte (air force). 
he hybrid. МКС 238፡ Family has been. 
widely, and apparently че 


an rhe massive initial 
and to Egypt. Even the 


downgrading other than (one surmises) refusal ol 
Set шен КЄМ 


immer pols and weapons except possibly io mem: 


the latter the 
4 Poland all 
ger, with 
41 
бег Flogger-F hus been supplied 
forces of Afghanistan (itis believed), Algeria, 

Soria and Vie 


hers of the Маған Anon 
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